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The invention relates to a multifunctional antenna as 
claimed in the preamble of claim 1 . 

5 

A satellite-based radio system which operates with only 
a small number of satellites distributed in orbit is 
used, in particular, in the USA. The aim is to offer 
antennas for this satellite-based radio system which 
10 have to maintain the same minimum gain even at low 
elevation angles from 20° and more, in particular from 
25° up to an elevation of 90°. 

The corresponding systems are also known in the 
15 specialist field by the expression SDARS services, 
which transmit in the 2.3 GHz band. The satellite 
signals are in this case transmitted with circular 
polarization. 

2 0 In order to take account of these extreme conditions 

and to implement a high antenna gain even at low 
elevations from 2 0° or 25° and more, continuous 
attempts have been made to take account of these 
extreme requirements by specially designed antenna 
25 structures. 

WO 01/80366 Al has disclosed a special antenna system 
which contains cruciform dipole that is formed from a 
flat material and thus forms four quadrants which are 

3 0 separated from one another by the dipole walls. A 

separate, vertically extending monopole is then 
arranged in each quadrant, via which the terrestrially 
transmitted vertically polarized signals can be 
received. The aim is that program reception be possible 
35 by means of this second antenna arrangement whenever it 
is no longer possible to receive the programs emitted 
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in parallel on satellite, because, for example, the 
satellite positioned in part very low on the horizon is 
shielded by mo\intains, buildings, tunnels etc. 

5 In addition, for example, DE 202 07 401 Ul has 
disclosed a corresponding land vehicle receiving device 
for digital radio- frequency signals that are provided 
in a prescribed frec[uency band, firstly at low 
intensity by a satellite, and secondly at a 

10 substantially greater intensity by a terrestrial 
transmitter in shadow zones. Since the terrestrial 
signals are received with substantially greater 
intensity, this prior publication proposed a Wilkinson 
divider, which is also denoted as a 3dB divider, 

15 Provided for this purpose in one downstream branch is a 
further, that is to say a second, amplifier, which once 
more amplifies the satellite signals of low intensity 
by a further stage in order to have received signals of 
approximately the same strength present at the output 

20 of the whole circuit. However, this prior publication 
covers neither a mobile radio antenna nor, for example, 
a GPS receiving antenna for geopositioning of the land 
vehicle . 

25 DE 202 10 312 Ul has likewise disclosed an antenna 
arrangement for motor vehicles which is intended to be 
suitable, in particular, for receiving digital 
broadcast radio signals in accordance with the North 
American SDARS standard. 

30 

In addition, this antenna likewise comprises a rod- 
shaped mobile radio antenna as second antenna device. 
Moreover, with this antenna system there is no location 
system comparable to the GPS system for establishing 
35 the respective position of the land vehicle. 



A vehicle antenna arrangement for receiving a number of 
different frequency bands separated by gaps has also 
been disclosed in DE 101 33 295 Al . This is an antenna 
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arrangement with four antennas, specifically two 
broadband antennas for different mobile radio 
frequencies, a satellite-linked vehicle navigation 
antenna corresponding to the GPS system, and an antenna 
5 for the Satellite Digital Audio Reception System SDARS . 
It is further to be gathered in this case from the 
prior publication that the SDARS antenna is intended to 
have a configuration both for satellite-linked and for 
terrestrial operation with a vertical polarization. 

10 

By contrast, it is an object of the present invention 
to provide an antenna arrangement that, firstly, is 
suitable for receiving satellite signals, preferably 
even from satellites situated comparatively low above 

15 the horizon and, secondly, also is capable of receiving 
terrestrial signals, in particular terrestrially 
emitted radio programs, and which additionally also 
comprises at least one antenna for a mobile telephone 
as well as a receiving antenna for determining the 

20 coordinates, and thus the position, of a vehicle. The 
antenna is intended in this case to have the smallest 
possible installation space. 

The object is achieved according to the invention in 
25 accordance with the features specified in claim 1. 
Advantageous refinements of the invention are specified 
in the siabclaims , 

It must be described as more than surprising that 
30 success has been achieved in implementing such an 
antenna according to the invention for receiving the 
most varied services in so compact a design. It is 
possible thereby for the antenna arrangement to be 
accommodated comparatively inconspicuously in compact 
35 form in a preferably fin-like housing on a land 
vehicle, that is to say a passenger car, for example, 
in particular in the roof area or at the transition 
from the roof area to the rear window. 
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The solution is all the more surprising since there was 
no indication in the prior art that this compact 
solution has become possible simply and solely through 
the inventive arrangement of the individual antennas 
5 for the various services . 

Specifically, experiments have shown that it is 
necessary per se always to maintain certain minimum 
distances between the individual antennas for the 

10 various services in order to be able to implement a 
respectively adecjuate reception quality. Experiments 
have shown that, for example starting from an antenna 
device in accordance with WO 01/80366 Al, it would be 
necessary for an antenna device with the abovedescribed 

15 four services to be of extremely long construction. If, 
in the case of an antenna device in accordance with the 
abovementioned WO 01/80366 Al a GPS antenna for 
determining position as well as a mobile radio antenna, 
for example, were to be arranged next to one another on 

20 a fin-like mounting plate in order to receive signals 
emitted via satellite as well as to receive terrestrial 
signals, this would lead to an arrangement with an 
overall length of much greater than 18 to 20 cm, as a 
rule . 

25 

By contrast, were it attempted to assemble comparable 
components more tightly in the longitudinal direction 
of a chassis, the result of this would be that the 
reception quality would not fulfill the required 
30 stipulations for the various services. 

Against this background, the surprising result is to be 
seen in that despite an extremely compact arrangement 
overall with a high integration density, it has become 
3 5 possible simply and solely through the different 
sequence and arrangement of the individual antennas for 
the various services to construct an antenna 
arrangement for the various services that at the same 
time exhibits surprisingly good reception qualities. 
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The most varied experiments have shown that, for 
example, good reception qualities can be achieved for 
the various services with an antenna arrangement in 
5 which there should be provided on a chassis in a 
fashion running from the front tip to the rear end 
firstly a satellite receiving antenna, for example for 
SDARS services, subsequently a GPS antenna, then an 
antenna for terrestrial reception of signals, for 

10 example in the form of the terrestrially emitted SDARS 
services, and then a mobile radio antenna. However, 
this would then lead to an antenna structure with an 
overall chassis length of approximately 22 cm, and this 
would be judged far too large„ for fitting to the roof 

15 of conventional passenger cars. 

By contrast, however, the invention proceeds from the 
idea that firstly a terrestrial receiving antenna (in 
particular for terrestrial reception of the SDARS 

20 services), subsequently an antenna for receiving the 
signals for determining the position of the motor 
vehicle (for example a GPS antenna), then a satellite 
antenna (for example for receiving SDARS services 
emitted via satellite) and, finally, a mobile radio 

25 antenna are preferably arranged on a chassis in the 
shape of a boat or fin in a fashion building up from 
front to rear (corresponding to the alignment on the 
motor vehicle), or in reverse sequence. It was possible 
owing to this sequence to attain an optimization which 

30 is such that the individual services could be received 
with the desired reception qualities, and that at the 
same time the antenna, that is to say the chassis, has 
a measure of length which can amount to under 18 cm, 
including under 17 cm without a problem. It has even 

35 emerged that the overall length of the chassis holding 
the antenna can be shortened to under 150 mm without a 
problem. 
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The antenna is explained more closely below with the 
aid of drawings in which, in detail: 

figure 1 shows a schematic side view of the antenna 
5 according to the invention; 

figure 2 shows a schematic plan view of the antenna 
reproduced in figure 1; and 

10 figure 3 shows a perspective illustration of the 
antenna arrangement with a housing cover 
protecting the individual antennas . 

An exemplary embodiment of an antenna arrangement 
15 according to the invention is shown in schematic side 
view in figure 1, and in schematic plan view in figure 
2 . 

The antenna arrangement comprises a chassis 1, which is 
20 shaped in plan view in a way comparable to a ship's 
hull, surfboard etc., specifically with a comparatively 
narrower, leading region 3, and a middle region 5, 
broader by comparison therewith, and a rear region 7. 
The chassis usually consists of a metallic basic body, 
25 for example a metal casting. 

Such a chassis is usually mounted on a motor vehicle 
roof, for example at the rear end region before the 
transition to the rear window, either a cutout or a 

30 depression being provided in the body sheet at this 
point in the motor vehicle, in order to position the 
chassis 1 thus formed at a suitable height relative to 
the body sheet. Here, the leading, narrower region 3 
points forwards with the motor vehicle in the driving 

35 direction, and so the rear region 7 comes to lie 
rearward on the vehicle. The corresponding antenna is 
usually mounted in the middle of the vehicle and is 
protected in this case via a housing cover 9 that 
preferably has a body in the shape of a fin, as is to 



be seen in the schematic rear view in accordance with 
figure 3 . 



In the exemplary embodiment shown, various antennas are 
accommodated in the chassis 1 below the housing cover 
9, specifically, in a fashion following one another 
from the front region to the rear region 7 : 

firstly, an antenna A for receiving terrestrial 
signals ; 

subsequently, an antenna B for determining the 
position of the vehicle fitted with the antenna 
arrangement, for example an antenna B for the GPS 
location system; 

subsequently, an antenna C for receiving satellite 
signals, in particular for receiving digital satellite 
signals, for example corresponding to the SDARS 
services in North America; and 

an antenna D for the mobile radio field. 

The satellite antenna can be used, for example, to 
receive radio programs emitted by satellite. The 
antenna C can be designed in this case for receiving 
digital radio- frequency signals corresponding to the 
SDARS services in North America. These signals are 
emitted in this way in a frequency band of 
approximately 2.3 GHz . 

However, the terrestrial receiving antenna A seated ' at 
the front can now receive terrestrially emitted 
signals, in particular terrestrially emitted radio 
programs. Particularly in the USA, such antennas are 
required for receiving the SDARS services, above all 
because the satellites emitting SDARS services are 
partly located not in their optimum position as 
vertically as possible over the receiving vehicle, but 
are positioned in part very low on the horizon down to 
an elevation angle of approximately 2 0^ or, for 
example, approximately 25°. The consequence of this is 
that the signals emitted by satellites are frequently 
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shielded, for example in gorges, txinnels, under bridges 
etc. In order to permit radio programs to be received 
even at such locations, terrestrially placed 
transmission positions are provided in part so that the 
5 radio programs can be received in parallel in these 
situations via the terrestrial antenna A, 

The location system is preferably the GPS location 
system in worldwide use. However, other location 
10 systems such as, for example, the Galileo one currently 
being planned in Europe are also suitable for reception 
with such a receiving antenna. 

A mobile radio antenna D is preferably proposed at the 
15 rear end. By virtue of the way it is fashioned, its 
size etc., this mobile radio antenna can be suitable 
for communicating in different mobile radio bands, for 
example for receiving in the 900 MHz band, in the 
1.8 GHz band or, for example, in the 1700 to 2170 MHz 
20 band. Consequently, the mobile radio antenna can be 
suitable not only for receiving one of these frequency 
bands, but also for receiving two or three or in 
general a plurality of the frequency bands named, or 
other such bands. For this purpose, the mobile radio 
25 antenna can preferably comprise a substrate rising 
vertically in relation to the chassis 1, for example a 
printed circuit board on which appropriately conducting 
surfaces are formed as antenna elements . 

3 0 The overall length of the chassis can amount to less 
than 17 0 nm, for example less than 160 mm or even 
150 mm. 



